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(54) FORMATION METHOD FOR FINE PATTERN OF SEMICONDUCTOR SURFACE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a fine pattern on a 
semiconductor surface by pressing a mold on which a projected-and- 
recessed pattern is formed against a resist film of the semiconductor 
surface to transfer a projected-and-recessed reverse pattern to the 
surface of resist film, and then working the resist film and the 
semiconductor surface under it in the dry etching method of low 
material selectivity. 

SOLUTION: A mold on which projected-and-recessed type pattern is 
formed is prepared, then resist is applied to a semiconductor surface, 
and the mold is pressed against the applied resist film to transfer the 
projected-and-recessed pattern. At this time, by applying proper 
pressure, a faithfully patterned recessed part is formed after a 
formation of the projected part of the mold on the resist film. Then the 
resist film and the semiconductor surface under it are etched in the dry 
etching method of low material selectivity while maintaining a projected-and-recessed reverse form of the 
mold cut into the resist film. As a result, a fine pattern is formed on the semiconductor surface. 




era 



http://wwl 9.ipdl.u^ 



5/1/2008 



(19>B#ffl#fFJf (JP) (12) & H ^ ff ^ fjf (A) ai)ftfftt«&n#* 

#$12000-232095 
(P2000 -232095A) 

(43)^1 H ¥j£l2#8 £22 0 (2000.8.22) 



. St j y-<» ? 

(51) IntCL 7 




FI 


f-T3-h'(##) 


HO 1 L 21/3065 




H 0 1 L 21/302 B 5 F 0 0 4 


r>i /one? 

21/306 






P 








M$fte>K2 OL (£ 7 JO 


(21)ffl«f 


1-33800 


(71)ffi8SA 


000004226 








rr ■■J[->^a f~"?rrfT-- > -1t f ft - A-irt. 

BsraiffliPwKslf: 


(28) 0MB 


¥$11^23120(1999.2.12) 




3waR=«fflB*p«r: rs 3 # 1 n 






(72) 


Km. m 








^^0f®ESfnS^ni9#2-^ i3* 














CASHES 


%>K iEJfi. 








*GKftft(ftlZBKft~rilB#2* 














(74)f*SSA 


100068353 








#S8± W fcfi,£gfr (fl-2£) 











(54) ytmomi ^mmom^-ym^m 



(57) [£»] 

CUM] fli«A7-y«Urt-/H'mti 
nam* Q%zw-y*¥ffiffiB&G&t&ifli 

=t~)v h m umx * s&Mf-ytisvxh miz 



- S1Q8S-1: •* K 



(2) u-s-'x hOiMK 



E 




:(2) 000-232095 (P2 0 0 0-2 3 2 0 9 5A) 



i oisfc s us? i raaHw*^;* m 

mmtm&m it^^x hmminm c t k a 

«w s® i OTit > mm i rawnwKi'^ mi 

y/s-cum-rs « 2 ?xai k . .g»'2 <7)i.im.<mm 
mm*w&^ v+yymTx. >y i-yfMxt&m 3 <o 

[f&BJ^PiiWJ] 

[0001] 

?-y%mwm$h. 

[0002] 

fflv Jni-T * £ k HMC* S . z. ^HfeKBtolni 
fctt. 7 * HJ y 7 7 7 4 -fcffcb 9 . VfSTl' y'X 
E B U yy? 7 -f -^fOTSilT^I- 

s. 

[0003] iBS, 7* h u y^97-< -^e b u yy 
57 ^ -wtb&ssi: lt, ^y^f yru y h£#ffl 

V^ilT^I. (S. Y. Chou, et.al., Science, vo 
1. 2 7 2. p. 8 5-8 7, 5 April, 1 9 96# 
SB). i«*Stt> W^-y^^JtL^Si0 2 S<7) 

?-ymj%uzuvxh*^'z?i l zLT¥m#mm* 
[o o 04] H8ii. zmmmwzismw-yM 

[0 0 0 5] 118 ( 1 > — ( 6 ) t±. &<OXgl*^I 

[_o o_o 6 ] ami d cfflwv-ytJttftbfcsi 



[0007] CIS2 3 ¥Sft7 ^ h 

[0 0 08] ClS3 3l^^7>hfc, SiOjStfFE-/]/ 
. 3 x 1 O'PaWEfrCWUttt. ffifeO/"?^ 

[0 009] Cl»4)JE*ft»jRLfcl/$>;ih*, M- 

fS^TOStt^yx^yy - (s*r i e ) tunxt 

[0 0 10] CXg5] WJxYZ-zxtlzLT, %m 

[00 11] 3 w>*h£Ks3?tS. 
[0012] 

iwmmfcLi o b-tmm} &±n& a &x&£g 
a. ts wi/yx h & mftixmmx'h o „ xg 

#»8i , C&&. iTfes i<0*STJ±, 118 (4) fc^t 
«t ? fc, H«R I Efc j; 9»VH»4^I>S^ bft*6fc 
M*tTL*d. S«RIE{i. WHlBRttiOSv^ (t 

S)X.y^y/^TftSfc46 s CKD^TffifcioT, P 
i?x h fix yfy^S *L43&eNifW4x v i-y^ti* 

[0013] *»^M*LJ: o k+iwmts ±m> 

*KWitzw®e>mkfrb%&j^-yz¥®fav>m 

-thZ-bX'foh. 
[00 14] 

^mmmmm^'m^-ym^mM, m 
mvtcwjx mm mm zbizx m^ ; Jx hm 

%mt,zMJ n° ? - y<Dm&%MJ ^ -y£W?tlM 1 6 

xnb, mu^xhrnb^coTmrn^mmmmmiR 
scoffiv ^'7-fx 7 ?y?mxisQxt$>n2 cDxe t 

[0015] *^BJt#§*S*«W^W^ 

f-ymmmi, wemw-ymtftitt-jv 
L7t P ~JX hmzw tmft Z 
b izx mis'Jx vwgm^zw^-ynm&wm.^? 
-ym'mthmvxm.b. mwxmbzvrrfD 
^mftmm mmmmm^ k h x>y + y?mxyn 

XthW.2(T)XUb. im2<r)Xmc&$mti&ffi£m 
&£7*vymK± 7 f-V^jDXl-Sm 3 OXSk 



!(3) 000-232095 ( P 2 0 0 0 - 2 3 2 0 9 5 A) 



[0016] 

Ml$tt*R I ETUflXLT^ 
K54x.yf-y^£T'to^£j&fc;BVv{\ S!* 

• fc&v vcti s ^NWMBSBWSo-^ #x vj~y?Zti s 

¥(7)&m<Dmwfimwzum^~yt>K w 

[ooi7] ( mmmm Dint & ¥ 
mmmnmmf-ywmmjM*, mmm. 
w-ytfm.^'?- yx% 4*&fcoi vc „ wmth 

^-y^mfMi.. : z->l>}*cmffii>-&tbX . &cd5 

imfrt>%&. -e*vehsi<*) ( i ) - 

( 5 ) fc*N&f S . 

[0018] cxsi 3 ww-yifttite-n, 

[0019] CIS 2 3 ¥a»#f!Ei fc 1/ y*7 F 

[0020] CXS3D^^Xbt. 
#W\ ffiKCV^-y 

[0 021] CIS4 D imHRttOfiVM^^ X 

[0 0 22] CXS5D P5>Xh*iOS*&. 

[ 0 0 2 3 ] ifcfc s ffl* <0Xgfc-oir vCJSfcS L < fffl 

[0 0 24] % a5l«0XStCOV^S*#*-S. 
/!✓ F ii S i C <7)Jm£k*7 x^Vfr&fc 0 y -?-^Hfc51# 
cOttytf-A (EB) UV^97^-$-M^TA-^-y 

7 4 — 1>EB »J y^7-f-Cl^, 7.;l~-7> F#[&] 

«tf)0I£*t. 02W ( 1 ) 

0. II 2 co (2) i£F9$=tt^firi5^MT*&9. -C-LTH 

2(0 (3) J;WHfc>0*tf>W-eJb*. *8 

[6 6 2 5 ] "» 2«oxateov^T:f»f * . *m 



fefW-yfcU:*^ SSfl#>aKfc*&*»S 
Tfi s 7^" MIV^'7 7-f-tMV^l/^Xh^EBU 

y 7 -f fcfflv § sjr u ^/k* ? ? y F ( p 
MM A) aw&fis. 

. [0 026]acfc s *3WXSfcOV^TKW1-S. CcO 

trff twrcw-y m^i-&xmx%z . *-/n* 

t-ffLWtSittziD, yy'XFJIfcffSconyh? 
7F (BUtofiOWSefc) £«£;h-l>. 38fl56rffi*j£ 

[0027] »4<0lSfco^TliWt4. fffl 

BTH tT* * £ t . •ecoidirx.yf-y^ 

t LTft^e%x-y i-yfmtf-i ty s y y^-c* 

•y ^y^jWHff S . l^^'T. Fulfil WttaeUT 

i^y^h^ii*stL. eitiit^sft^w^xv^y^ 
< x - y f-y ^sns *j . y y'x f m&m^ «fit 

^ffl^x .y f-y/$tL3rVi*\ x >yf-y^ff*>ii^ fc 
5&t5 £ i: ^. l/y7 h#'^:^*§fi.|> t f 

[0028] vimm tax 5 1 . t-^x b 

C0X-yf-y^fc^#ft<7)X.yf-y^f 1 OC0X>yf-y^ 

XWcWmR I E{4, *S#tiittl»x.y^y^mg* s 

[ 0 0 2 9 ] MZ, »5<0XSfcOV^TfiWrS. £0 

[0030] JJLhcOj; 3 =irXS*ST . ^mwmiz® 
W^-ytm^tih. 

[0031] @3{i. ^mimmzx m»^-y 
z^iK^mmfcvwmx'hz. mvxDn 
4mmsL<hmmT$>*) ^ H3<o(2)f±.H3c9 



i(4) 000-232095 ( P 2 0 0 0 - 2 3 2 0 9 5 A) 



( 1 ) *>A-A' BfiBB-C**. 03fc»i. ?|>4>&* 

BrWfcJUS Lm» § fix v xfiif J: v \ 
[0032] H4& WA^-yc7)W^Uc^OT' 
&4. H4<9<1K (2). ( 3 ) tt, ftfr&fcifl 

=JSW—y^ ttW-y?t>&. H4tf) (4) fc 

its Mft<n®frtv%mnm%w-><7)mmix^ 

[ 0 0 3 3 3 it:. H5J4. fl/ojB*^£jSU:fc0) 
( 1) fifm Hso (2) j±Efcj& 

H 5 <0 ( 3 ) I&ft&OfflHcLfe. 
[0034] **5IT«\ #fURttt>tf» F5-f X-/ 

[0035] mmmM2 > ^commmmme 

[ 0 0 3 6 ] . L^OSI 1 HSHc'bT . -f 
^ 5 U y ioT GaAs^&S I n P»D 

•ftXyf-S^Lfc. ?L*>»4h tfcfc^ 

y^tei^Txy f-y^siutafiMi. -f u y?" 

wsimz^v^yft&s&t , ztammttzmtR 

mZ3ivi-y?'-tlWr£z:mmtRir& £ fctfffl**. 
H6CD ( 1 ) 14, H^IWWUyf y/1"«.x 
•y f - y *TOWB WC x 7 f-y / LtcM&timmX'lb 
h„ x y i-y?W<k<my& zti^tm ix 

fot, zcox. 5-%f§&<mmk lx, mw-y&8 

j£ L£ GaAs«<7)«W£ 5 0 %7 >yfg-6 1 KMMc 
(SlS^ifc 1:3:10) ? Xyf-y^l, 

n£ 3 6%iwm-7k<vm-&ffi mws&st 1.9) rx 

[O037]H6c0(2)ii, ?L<0»#J2W*»S?«tC 

lyfy/tJi 7 f-yfW.*^ ->tx 7 f-y^"L fc* 
^oBfiBHf *S . x-y^y/ifrcDTLogp^'x 7 ^y 
^mW4^Bfc^oTv^*^H6<7) ( l ) £7)^tM 

-y^B®, L-fcGaAs*^Dj|ffi£ 5 0%7 -y^-3 0 

%aiKfc**-*a^a 1 = 1 : 4 > m 

^v+yr-t zzx-iz, mt%\^ 
LztisMnm^fai^yi-ym^Mtithm^i c t 



mz%m&i>foz,. 

[0038] imm&n. -r%hh. ^y^-ymm 

S&fctt,. x 7fy^i«W;8-3T iitfrtS co 

i s x-yf-y^WTtSi^oTP-^fMi^tt 
^HHLTLid. io«^fctt s S^x 

[0039] mz, *%w<n^#mmmmMM*WL 
wtz. 

[0040] ffltirtfflR) H7 fc, *5WifcSQt(C J: 

■oxBtfzi, tmmw -y^mmmm^ 1 ti . £«o» 

[0041] %$\m<nfflmz&\^x\±. wt<mm 1 1 
mmzLxmm? -yzmmLtz^mfammzzcDt 
timmmm ix , wm#mc±azx.\:^ ^ 

[0042] %cvm. ttzh%A #y$'j y^fc i o 
Tx-yf- yfisfvkMWt. 'f^-ysu y^'«^f 

[ 0 04 3 ] H7C0 ( 1 ) ?Lc0^fcxb°^^y 
^iV&m-hM&^Ltz* Miff) ( 1 ) fcSUrid 

fc, GaAs^&lfclnAs&Xh^^^^^jt^-frl, 

mrtfizmx'bh. nmmzmmuz 1 nAs^xt 

[0044]|17co(2) 7L<0SM)-jaWcjKKW 
txt^^S/^^i-S^^wtfe. H7tf> (2) 

s^tcOW-Cft*. GaAstt, ?Lf0a5^fctt{g«-a-ffc s 
[0045] JJBHrtfcfc, *^BJ^¥Sft*«c0fUffl 

mzm n t tftmi . t*» t^** ^> . ?uofijK*9 y 
mmmmizmnaxifs n^m^miz^^b 

0, *^co^ft«S^ll»^-fSfc. ?L<09S^ 



[00463 W±<7>Wmte. GaAs^ I nPSf ^^ft 

mm mm <o mm itztf. zmzm i> 

[0 047] 

mi] 

mi 




(2) u->*xK0ia^r 



) 000-232095 ( P 2 0 0 0 - 2 3 2 0 9 5 A) 

[Hi ] *ffllaffl&ty-ymfS&3&£Wtti,W? 

[H3 3 WA^-y^^jjg§^^i(s3|#^o^g 
[04] ffl;WW-y<7)M$:7rri-MX'fo&. 

[053 n<7)mcom*mmx'fc& . 

[@6 ] *^«iA^-^j$^^iiBeti.0T' 

[07] #fg"K^Mmii«J31- &0T&2. . 

[08 ] ^*cof»N-^- y^^Sri^Hj-t^ 0rj) 
a. 

[02] 



132 




(i) 




[05] 

135 



• ■ * 

( 1 > (2) (3) 



*(6) 000-232095 ( P 2 0 0 0~ 2 3 2 0 9 5 A) 



[S3] 



[04] 




O D « 

a o o 



: o » o 


A 


a a 


ft 


a 




ft 






ft 9 


9 


a 




& 


; D e e 


■ 


3 B 


ft 


ft 




ft 




ft 


O S 


O 


0 




& 




o 


a & 


o 


• 


3 


ft 




ft 


ft 9 


3 


8 


o 


ft 




O 


$ ft 


e 


0 


» 


ft 




o 


• ft 


3 


B 


0 


B 




« 


* ft 


0 


ft 


■ 


ft 




ft 


0 0 


3 


& 




& 




o 


* ft 


o 


0 


■ 


a 



(1) 

O O O O O D 
O O O O D O 

o a o o o o 

O O Q O O O 

0 O 0 o o o 
o a o o o o 



(3 



(4) 




!(7) 00 0-232095 (P20 0 0- 23209 5 A) 



[08] 



(1) 310281*-*^ PIMM 



3 




(4) BSsrHIE 




(72)fPM «S ff 

S]RlBff«EBif»HTBl9#2# B* 



{12) WM 3§ffl 

ytomj\5r?ffim 2-13-2 -510 

F^-A(##) 5F004 MOO BA17 BB18 DA26 DBOO 
DB01 DB20 DB22 DB26 DB27 
EA10 EA28 EA40 EB08 FA08 



